correlative results of at least two tests to determine the H. pylori infection in children. 1, 6 Endoscopy cannot clinically specify and is not applicable in many studies to diagnose H. pylori infection in children.
INTRODUCTION
H. pylori, which was discovered in 1982, is the most frequently occurring chronic bacterial infection in developing countries. 1 The prevalence of the disease is high -90%
in developing countries -whereas the prevalence is less than 40% in developed countries excluding Japan. 2, 3 Techniques utilized to detect H. pylori infection are grouped as invasive and noninvasive tests and include the rapid urease test (RUT), microbiological culture, histology, and polymerase chain reaction (PCR), in which esophagogastroduodenoscopy (OGDS) is required to obtain the stomach biopsy. 1, 4 Noninvasive methods consist of the stool antigen test, urea breath test (UBT), and blood test for detection of H. pylori antigens or anti-H. pylori antibody. 5 However, a single test is not reliable enough and does not provide accurate enough data to be used as a gold standard to determine H. pylori infection among children. 1 Accordingly, it is suggested to obtain
EJOHG
Infection is rare among young children and accounts for up to 60% in older people in developed countries. [16] [17] [18] The prevalence of H. pylori infection in children differs among nation and regions in the same country. The prevalence of infection has suggested a significant decline in many parts of developed countries, such as Western Europe and North America. 18 However, such a decrease has not been reported in developing countries, such as eastern and southern parts of Europe and Asia. 18 In developing countries, the prevalence of H. pylori infection may differ among countries, in which the highest prevalence was detected among the Bangladeshi children (80%) followed by the Indians (57%). 19, 20 The H. pylori infections among children in Brazil and Mexico, countries which are located in Latin America, have similar prevalence rates. 21, 22 Similar H. pylori prevalence rates have also observed among children in Egypt and Saudi Arabia. 23, 24 However, Vietnam showed the lowest prevalence rate of H. pylori infection, which might be due to the age of children included in the study, the youngest (less than 3 years old) when compared with the other countries. 25 In Turkey, 41% of H. pylori prevalence rate was detected among children aged less than 6 years. 26, 27 A prospective longitudinal cohort study (Gambian children aged 3 months to 2 years) was performed at intervals of 3 months for 2 years. 28 The prevalence increased ranging from 19% at 3 months of age to 84% by 30 months of age. 28 In developed countries, in a cohort of Swedish children who were followed from the ages of 6 months to 11 years, H. pylori infection was observed in 13.6% of children aged 18 and 24 months. 29 Whereas, at age 11 years, only 3% of the children were seropositive. 29 In other studies, the prevalence rates were found to be 8. 35 In addition, another study showed no association between severe clinical diseases and genotypes in children.
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RISK FACTORS FOR INFECTION
Earlier studies reported that risk of H. pylori infection can change depending on race/ethnicity, household properties, and geographic location. 37 Table 1 shows the relation of various risk factors with H. pylori infection in various regions.
Socioeconomic status is a major risk factor in the acquisition of H. pylori infection. 34 The infection rates were high in a low socioeconomic group, followed by a middle-level group, and the lowest in a high-level group. 34, 38, 39 This relationship was obvious in developing countries; however, in developed countries, the risk factor did not have a significant role in acquisition of H. pylori. 40, 41 Many studies showed that the education level of the parents and increased numbers of siblings were the major factors influencing the H. pylori positivity in children, 34, 39, [42] [43] [44] while the others showed no association. 40, 41, 45 Other risk factors, such as water sources, typing of housing, presence/absence of sewage system, and garbage collection were related with the living conditions and usually associated with the socioeconomic status of the family. 46 This indicated that the risk factors in acquisition of H. pylori infection in children vary among different populations and reflect the exposure which occured during the early years of life.
DIAGNOSTIC TECHNIQUES OF H. PYLORI INFECTION Invasive Tests
Histology
A routine hematoxylin and eosin (H&E) stain detects H. pylori and inflammation (gastritis type). 8 When this stain has produced inconclusive results, special stains, such as Giemsa, Warthin-Starry, acridine orange, toluidine blue, Dieterle, Genta, Romanouski and McMullen stains, or immunochemical methods can be utilized. 2 The Genta stain, which combines silver, H&E, and Alcian blue stains, is used to observe both inflammatory cells and H. pylori, but it is expensive and technically complex. 2 However, the Giemsa stain is much easier to perform, highly sensitive, inexpensive, and the preferred method for clinical practice. 2 The other methods can be utilized for research proposes.
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The main advantage of histologic testing is a direct visualization of pathologic changes related to H. pylori infection including severity of inflammation, grade of atrophy, the development of intestinal metaplasia, and malignancy. 48, 49 Histologic testing has a few disadvantages: The use of some medications, such as antibiotics, bismuth, and proton pump inhibitors (PPIs) decreases the sensitivity and specificity of the test. 48 The cost of the special stains is quite high, and skilled personnel are needed to examine the slides. 48 Histopathologic studies are less often used to diagnose H. pylori infection among children since OGDS is required. 
Rapid Urease Test
The test uses the ability of the organism to produce large quantities of urease enzyme for diagnosis of the infection in tissue biopsy specimens. 2, 8 Being rapid, inexpensive, commonly available, and highly specific are the advantages of RUT as a preferable diagnostic test to be used for detecting H. pylori infection.
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Some members of the microbiota in the oropharynx make urease; however, this weaker enzyme is destroyed rapidly when it reaches the stomach due to the high EJOHG acidity of the gastric juice. 2 In addition, a recent intake of bismuth compounds, antibiotics, PPIs and patients with achlorhydria can result in false-negative urease test. 2 
Culture
Culture that requires an endoscopy is the gold standard and the most specific method for diagnosing H. pylori.
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It is used for determining antibiotic susceptibility of H. pylori in clinical practice. 2 However, the results vary according to the microbiologist's experience, transport media, and specimen quality used. 2 In addition, the culture is relatively difficult to perform, expensive, timeconsuming, and needs special media. 8 
Molecular Methods
The PCR tests and other molecular methods have been reported to be the most reliable and accurate methods to detect H. pylori. 51, 52 The PCR can be performed rapidly and cost-effectively, used to detect different bacterial genotypes, and employed in pathogenic and epidemiological studies. 2 The PCR can be carried out on tissue and stool specimens and helps identify genes related to antibiotic resistance and virulence. 4 Kalach et al 53 described a quantitative real-time PCR (qPCR) used to detect H. pylori in gastric biopsy samples of French children. 53 They reported that qPCR is a more sensitive test than histology, culture, or RUT alone, and allows detecting low bacterial loads. 53 Fluorescent in situ hybridization (FISH) is a recently developed technique, which is used to detect the resistance of H. pylori to clarithromycin. 2 The advantage of FISH is that simultaneous detection of H. pylori and macrolide resistance can be done on the same formalin-fixed paraffin-embedded gastric biopsies used for histological assessment. 2, 54 However, conventional methods for antibiotic susceptibility testing, such as E-test and agar dilution method are dependent on bacterial growth. 54 In addition, the test is expensive, labor intensive, and not widely used in clinical studies. Omics-based methods are increasingly being used for diagnosis of H. pylori infection. 55 Authors detected H.
pylori by pyrosequencing method of the 16S ribosomal ribonucleic acid gene in all samples that were detected to be H. pylori positive by conventional methods and in 60% of the H. pylori-negative samples.
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Nonınvasıve Tests
Serology
Serological tests are qualitative, commonly used to detect immunoglobulin (Ig)G, IgA, or IgM antibodies to H. pylori infection, and are accepted as first-line noninvasive diagnostic methods among adults with suspected H. pylori infection in Europe. 5 However, serology does not indicate whether or not the infection is active or past. 5 In general, no serological assays can be utilized on their own in adolescents and children for diagnosing H. pylori infection. They cannot be used to observe the success of eradication therapy since the sensitivity and specificity for determination of antibodies (IgG or IgA) to H. pylori in children differ commonly. 4 A positive IgG test can result several months or even years after the infection, and is not reliable for diagnosis or treatment outcomes. 4 
Urea Breath Test (UBT)
The UBT is a reliable and noninvasive technique and widely used for determining of H. pylori infection in adults and to confirm or monitor the eradication therapy. 1, 5 However, it has less accuracy for the detection of H. pylori infection in infants and young children. 
CONCLUSION
In developing countries, failures in appropriate diagnosis and treatment are the result of deficiencies in health systems and socioeconomic factors. It is necessary to carry out future studies to develop new technologies, including diagnostic tests for detection of H. pylori infection among children, which will be useful in developing countries, where the prevalence rate of infection is common. Detection of early infection among children may reduce the burden of peptic ulcer and gastric cancer later in life. This will further reduce the cost for management and treatment of the H. pylori-associated diseases.
